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Editorial 


Selective Service and the Graduate Student 


I T IS BECOMING increasingly evident that the Selective Service System is 
not functioning as a system of selective service. In fact, its administrators seem to regard it 
as a system of Universal Military Training, with the time of induction into the Armed Forces 
left to the whims of the Local and Appeals Boards. Some science students consequently receive 
deferments from year to year almost automatically; others are refused deferment and are 
inducted regardless of the status of their scholastic work. 

Many noted scientists and industrialists have publicly expressed dismay at the inroads 
which are being made on the nation’s supply of present and future trained scientific personnel 
by the draft. Last year at least 2000 graduate science students were inducted. Dr. Howard 
A. Meyerhoff, Executive Director of the Scientific Manpower Commission, has stated, “‘Selec- 
tive Service policy could not do a more effective job of slowing down our technological progress 
if the policy were devised in the Kremlin.” He cites the utter disregard of the best and most 
disinterested educational judgment and advice. He points out that National Science Founda- 
tion fellowships or research assistantships on university contracts with government agencies, 
such as the A. EF. C.,O. N.R., O. O. R., are not rey \wded as reasons for deferment. Incidentally, 
these agencies will not request deferment for such fellows or assistants for obvious reasons. 

Alden H. Emery, Executive Secretary of the American Chemical Society, has written a 
series of articles protesting the administration of the Selective Service Act. The American 
Chemical Society in May sent an official protest to Major General Lewis B. Hershey, Selective 
Service Director, and the A. C. 8. Board of Directors voted that its attitude be publicized 
among members of Congress and government administrators. 

Only a very small number of graduate students would wish to use their status to secure 
permanent deferment if they were vitally needed in the Armed Services. However, it is quite 
probable at the present time that the country’s needs would be served best if many science 
students were required to continue to a higher degree and then go into professional work, as 


their contribution to Selective Service. The country is in a period of scientific expansion, which 


(Continued on next page) 
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Editorial (continued) 


is necessary to satisfy civilian needs and at the same time maintain increased peacetime 
defense and prepare for possible military emergency. An increasing need for engineers, chemists, 
and physicists is anticipated. The total number of college students has recently decreased, 
simply because fewer babies were born 18 to 22 years ago. Further, the percentage of students 
majoring in physical sciences and continuing with graduate studies has decreased. Perhaps 
these deficiencies will be corrected during the coming decade, but in the meantime there will 
be lean years. 

The Selective Service System apparently is suffering from a lack of uniform policy in in- 
dividual cases and localities, and from a lack of wise and far-seeing, vigorous top directional 
policy. Local Boards cannot all have the same viewpoints, and other pressures are at work. 
At the very least, Local Boards could be required to interrupt a student’s scholastic career 
only at some convenient milestone such as the attainment of a degree; it is certainly unfair to 
allow him to start Ph.D. work, then reclassify him when he is halfway toward the goal. It is 
not satisfactory to give him two more months to finish his crucial experiments, then send him 
to camp with notebook in hand, hoping to write the thesis after hours. But the least is not 
enough; a re-examination at the very top level, of the whole Selective Service policy, is strongly 
indicated by the statements of numerous outstanding men. The President and his advisory 
staff should look into this situation very carefully. 

The Electrochemical Society has made no public appeal or official protest in this matter. 
Its Directors have reviewed the situation and some of its officers and prominent members 
have expressed their dismay. We believe the Society should join other scientific and engineer- 
ing organizations in insisting that steps be taken immediately to insure a more intelligent 


administration of the Selective Service System. There was never a time when the proper 


training and use of our potential scientific manpower was more vital to our national safety! 
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fou: d in the cell. This does not occur in neutral or 
acid solutions. 

Avsence of an appreciable temperature coefficient 
also indicates that there is no decomposition in 
neutral or acid solutions. For the difference between 
production and decomposition of stibine to be 
independent of temperature when the rate of removal 
of undecomposed stibine irom the cell is constant, 
as in this case, rate of decomposition must be equal 
io rate of formation, as can be shown mathemati- 
cally. This means, however, that no stibine would 
be detected in the bubbler. Therefore, there should 
be no stibine decomposition in solutions in which 
there is no appreciable temperature coefficient of 
stibine detection. 

Absence of a temperature effect must then be 
explained on the basis of the rate of production being 
relatively temperature independent. The likely 
reason is that the production rate obeys an equation 
similar to Tafel’s equation for hydrogen overvoltages, 
such as: 


d(stib.)/dt = k exp — (F* + anf)/RT 


In this equation, F* is the activation energy re- 
quired and » is the overvoltage, 7 is absolute 
temperature, f is the faraday, and a is a constant. 
As the temperature is increased from 25° to 35°C, 
the overvoltage (of hydrogen since it is being 
evolved) decreases by about 8%. If this decrease 
compensates for the temperature increase (7 Is 
negative), the rate would: be temperature independ- 
ent. In retrospect, it is unfortunate that tempera- 
ture coefficients were not determined for alkaline 
solutions, where decomposition was observed to 
oceur. 

Loss of stibine in the alkaline solutions would 
then come about by reaction between the stibine 
and alkali, and not by thermal decomposition. Low 
rates and visible precipitate show that this attack 
is rapid. The fact, however, that stibine did not 
decompose in bubbling it through N/10 NaOH 
indicates that the solution immediately adjacent 
to the cathode would have to be very strongly 
alkaline. The apparent falling off in rate observed 
in neutral unbuffered solutions at high current 
densities seems to be due to increased hydroxy] 
ion concentrations in the vicinity of the cathode. 

The mechanism of formation of stibine is not 
likely to be by the direct union of three hydrogen 
atoms and an antimony atom, but probably by 
electrochemical reduction of either a water molecule 
or a hydronium ion. 

For the rate-determining step to be a combination 
of neutral atoms, the reaction rate would be in- 
dependent of potential but dependent on current, 
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i.e., hydrogen atom concentration, since the amount 
of stibine produced is negligible in comparison to 
the hydrogen evolved. Neither of these conditions is 
fulfilled. In acid and buffered solutions, rates are 
not the same at equal current densities, and it has 
been observed that anything which increases the 
potential (decreased current density, high over- 
voltage impurities, contact with a mercury cathode) 
also increases the rate of stibine evolution. If the 
rate-determining step were combination, it could 
be expressed as: 


r = k H” (I) 


where r is the rate, k is the specific rate constant, H 
is the concentration of hydrogen atoms, and n 
is an integer, either 1, 2, or more probably 3. Since 
stibine evolution is negligible in comparison with 
that of hydrogen, using Tafel’s equation, 


i= (11) 


Combining these two gives: 
r= ki” (IIT) 
xperimental results do not fit this type of equa- 
tion. 

The potential dependence of stibine formation 
indicates the electrochemical reduction of either 
water or hydroni:m ion. Attempts made to measure 
potentials to correlate with rates were, however, 
useless, due to indeterminate 7R drops at high 
current densities and low concentrations. 

From the decrease in rate at high acidities, coupled 
with the stability of stibine in acid, it appears 
either that hydronium ion is not discharged in the 
course of this reaction or that its discharge takes 
place at potentials too low for the formation of 
stibine. Consequently, it is presumed stibine is 
formed by water discharge, because the latter occurs 
at high potentials. This opinion is supported by Fig. 
2, which shows higher rates at higher water activi- 
ties. The rate equation for stibine is therefore prob- 
ably 


r= ki? exp — anf /RT (IV) 
or 
r = kHeexp — anF/RT (V) 


depending on whether the reaction requires two 
adsorbed atoms or an adsorbed molecule. Here, a 
is the fraction of the overvoltage which operates 
between the initial and the activated states. 

The results do not agree with those of Sand and 
coworkers (3, 4). However, the inability of Sand, 
Grant, and Lloyd (3) to duplicate the work of Sand, 
Weeks, and Worrel (4), plus their use of a porous 
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porcelain pot as a cell and their use of rubber and 
cement, suggests that both their results are in- 
correct, probably due to the presence of impurities. 
Also, the use of a gravimetric technique requiring 
two weighings of each of three absorption tubes, to 
determine quantities which were reported to be at 
most about 20 mg is not conducive to accuracy. 


CONCLUSIONS 
Stibine is formed at antimony cathodes in very 
small amounts increasing with increasing current 
densities up to at least 500 milliamp/cm*. Stibine 
is formed from adsorbed hydrogen and water. The 


reaction depends upon voltage to a considerable 
extent. Increased acidity lowers the rate of stibine 
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evolution, probably through decreasing the vo tage 
at the cathode. This indicates that water disc! arge 
is associated with higher cathode voltages and. 
therefore, with high hydrogen overvoltages. 


Any discussion of this paper will appear in a Discussioy 
Section to be published in the June 1955 issue of the 
JOURNAL. 
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News Notes in the Electrochemical Field 


Modern Electroplating” a Must 


“Modern Electroplating” has been 
vlected as one of the 1953-1954 season’s 
st essential books by R. R. Hawkins, 
hief of the New York Public Library’s 
sience and Technology Division. 

Every year Mr. Hawkins chooses 
books in science and technology 
shich he considers essential to tech- 
sical sections of public libraries. The 
st is published in the technical book 
Jition of the Library Journal, and this 
vear John Wiley & Sons, Inc., publisher 
“Modern Electroplating,” was the 
leader with 20 titles. 


Enthone Announces Dis- 
tributors 


Enthone, Inc., New Haven, Conn., 
mnounces the appointment of Austin 
F. Fletcher, Ine., Binghamton, N. Y., 
exclusive distributor for Enthone 
voducts and processes in the upper 
New York State and northeastern 
Pennsylvania area. Enthone chemicals 
vill be stocked in the Austin F. Fletcher, 
Inc., warehouse and shipment to cus- 
tomers in the area will be made F.O.B. 
Binghamton. 

Engineering and Supply 
Company, Inc., Grand Prairie, Texas 

Dallas), has been announced as stock 
wint distributor for Enthone’s com- 
plete line of chemicals for the metal 
finishing industry. Stocks of Enthone 
will be maintained at the 
Grand Prairie location for shipment to 
oncerns in Texas, Oklahoma, Arkansas, 
ind Louisiana. 


Weaver 


products 


Olin Industries and Mathieson 
Chemical Merger 


Stockholders of Olin Industries, 
Inc, and Mathieson Chemical Cor- 
poration have voted to approve the 
merger of the two companies to form a 
new corporation, Olin Mathieson Chem- 
al Corporation. The new company 
will be one of the nation’s important 
diversified processing and manufactur- 
ing enterprises. 

Olin Mathieson products will include 
iudustrial and agricultural chemicals, 


petrochemicals, pharmaceuti- 
cals, “‘Winchester’’ sporting firearms, 
“Western” and “Winchester” sporting 
ammunition, cellophane, polyethylene 
film, industrial explosives, nonferrous 
alloys and fabricated metals parts, 
“Ecusta”’ fine specialty papers, “Frost” 
forest products, “Powell” insecticides, 
“Ramset”’ powder-actuated tools and 
fasteners, and electrical products. 


AES Research Committee 


Earl J. Serfass, head of the Lehigh 
University Chemistry Department, 
Bethlehem, Pa., has been re-elected 
chairman of the Research Committee of 
the American Electroplaters’ Society. 
A recognized authority in the fields of 
chemistry, electroplating, and metal 
finishing, Dr. Serfass is responsible for 
close to a dozen AES research projects 
being carried out in various universities, 
research foundations, and private in- 
dustry in the United States and Canada. 
His coramittee comprises 10 top men 
*» the field with close to 100 additional 
members of the American Electro- 
platers’ Society representing more than 
140 large, medium, and small corpora- 
tions and several government agencies. 

Other ECS members elected to the 
Research Committee include: Leslie C. 
Borchert, Houdaille-Hershey Corpora- 
tion, Detroit, Mich.; Myron B. Diggin, 
Hanson - Van Winkle - Munning Com- 
pany, Matawan, N. J.; Lloyd O. Gilbert, 
Rock Island Arsenal, Ill.; Edwin R. 
Bowerman, Jr., Sylvania Electric 
Products Inc., Long Island, N. Y.; 
Arthur H. DuRose, Harshaw Chemical 
Company, Detroit, Mich.; Edward A. 
Parker, Technic, Inc., Providence, R. I.; 
and William Blum, Washington, D. C. 


Acheson Colloids Opens New 


Office 
Acheson Colloids Company, Port 
Huron, Mich., division of Acheson 
Industries, Ine., has announced the 


opening of a Rochester sales head- 
quarters. Mr. E. A. Lampman, Service 
Engineer, is territorial sales supervisor 
for western New York and western 


249C 


Pennsylvania, and will be in charge. 
The new office is located at 545 Powers 
Building, Rochester, N. Y. 


Electronic Thickness Gauges 
Developed 


The Nat*onal Bureau of Standards, 
Washington, D. C., recently developed 
three types of instruments for measuring 
the thickness of electrodeposited coat- 
ings. While all three instruments 
depend upon the difference in electrical 
conductivity between the plating and 
the basis metal, each makes use of 
different methods for sensing specimen 
resistance. Two of the instruments, the 
“Dermitron” and the Phase-Angle 
Thickness Meter, utilize electromag- 
netic coupling to the specimen, making 
use of the reflected field from eddy 
currents induced in the specimen. A 
third, a waveguide inspection tool, 
employs direct conductivity measure- 
ment with point electrode. Ali three 
devices permit simple nondestructive 
determination of plating thickness of 
sample thickness for homogeneous 
metals. When appropriately calibrated, 
they can be used for measurement of 
magnetic as well as nonmagnetic 
materials. 


NACE Publications Available 


Two new publications are available 
from the National Association of 
Corrosion Engineers, 1061 M & M 
Building, Houston 2, Texas. 

The first is a 346-page book containing 
3512 abstracts of articles and books on 
corrosion. The articles are from more 
than 500 periodicals published all over 
the world and are abstracted by some 
30 agencies that authorize NACE to 
use their abstracts. This third volume 
of abstracts published by NACE con- 
tains su.maries of articles and books 
published in 1948-1949, topically in- 
dexed and cross indexed, and with both 
alphabetical subject and author in- 
dexes. The two previous volumes 
covered articles published in 1945 and 
1946-1947. 

The second publication is a technical 
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report entitled “Some Observations of 
Cathodic Protection Criteria in Lo- 
ealized Pitting’ by L. P. Sudrabin, 
chairman of NACE Technical Com- 
mittee T-26 on Minimum Current 
Requirements for Cathodic Protection. 
Observed potential measurements ‘of 
protective current applied to a model 
cell including basic spatial, electrical, 
and environment found in 
localized pitting are detailed in the 
report. Conclusions based on observa- 
tions are included. 


factors 


New Standards Approved at 
ASTM Annual Meeting 


The 1954 Annual Meeting of the 
American Society for Testing Materials, 
held throughout the week of June 13 
at Chicago, featured 36 technical ses- 


sions at which were presented 110 
technical papers covering various as- 
pects of engineering materials, and 
also included 600 meetings of the 


technical committees. 

Seventy-two ot the society’s techni- 
cal committees reported at the meeting, 
with the result that 65 new specifica- 
tions and tests were approved and 
revisions in 229 existing tentatives and 
standards were acted on. A total of 109 
specifications and tests that had been 
published previously as tentative were 
approved for reference to ASTM letter 
ballot for adoption as standard. All 
of these and 
will be published later in the year in 
the 1954 Supplement to the “Book of 
ASTM Standards.” Including the 1954 
Annual Meeting actions, there are now 
about 2120 ASTM Standards. 


new revised standards 


Titanium Alloy Replacement 
for Steel 


A light-weight titanium alloy con- 
sidered suitable as a replacement for 
military 
developed for the Ordnance Corps by 
the Armour Foundation of 
Illinois Institute of Technology, Chi- 
cago. The alloy was developed during the 


steel in weapons has been 


Research 


course of a program being sponsored at 
the Foundation by the Watertown 
Arsenal Laboratory, Watertown, Mass. 

It has been revealed that the titanium 
alloy is 40% lighter in weight than high- 
strength The Watertown 
also show that the alloy is highly cor- 


steel. tests 

properties 
with 
of steel used in manufacturing weapons. 


rosion-resistant and has 


which compare favorably those 
Further tests must be made to assure 
that the alloy is as good as first tests 
indicate, but the alloy is considered as a 
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potential substitute for steel in many 
ordnance components. Armour Research 
Foundation, which has been conducting 
titanium research for five years, is 
continuing its work in the program 
which resulted in the new alloy. 


Yardney Silvercels Power K2 
Expedition Radio 


According to a cable received from 
the Yardney-affiliated Laboratories in 
Italy, the radios in the Italian K2 
expedition to Karakorum were powered 
by Yardney Silvercel (silver-zine) bat- 
teries (Registered U. S. Patent Office), 
contributed to the expedition by these 
Italian Laboratories. 

This new proof of reliable performance 
at high altitudes and under adverse 
climatic points out the 
exceptional suitability of the Yardney 
Silvercel to application where 
dependability, and out- 
standing performance are vital. The 


conditions 


any 
ruggedness, 


remarkable weight and space savings, 
plus the high output constant 
voltage of the batteries, have made an 
important contribution to the success 
of this mountaineering expedition, as 
well as to many defense and civilian 
projects. 


and 


G. E. Forms Two New Depart- 
ments 


wo new General Electric Company 
organizations, a Meter Department and 
an Instrument Department, have been 
formed. An additional step in the 
company’s decentralization program, 
the move divides the former Meter and 
Instrument Department into two sepa- 
rate units. The Meter Department will 
make its headquarters at Somersworth, 
N. H., while the Instrument Depart- 
ment will remain in Lynn, Mass. 


Dow Chemical Expands 


The Dow Chemical Company has 
announced the opening of a new field 
office in Cincinnati to serve customers 
in southern Ohio, southeastern 'ndiana, 
and sections of Kentucky and West 
Virginia. The office will handle all Dow 
product categories, including industrial 
and fine chemicals, plastics, magnesium, 
and agricultural chemicals. 

Continuing to expand its activities 
abroad, Dow has purchased a_ half 
interest in Pyrina, 8S. A., of Mexico, 
which is engaged in the manufacture of 
basic pharmaceutical products for the 
Mexican market. 

Simultaneously, Dow Chemical Inter- 


Octoly 195 


American Limited, a Dow 
subsidiary, announces the e 
ment of a new sales office in \{eyj,, 
City, which will serve not only \fexic, 
but also Central American :ntries 
as well as Colombia,  Veiczuyely 
British Guiana, Surinam, Fren,}) Gui, 
ana, and the West Indies. 
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SECTION NEWS 


India Section 


The Annual Meeting of the Indiy 
Section was held on Tuesday, June 20. 
with Professor M. 8. Thacker, Chai: 
man of the Section, presiding. 

At the commencement of the meeting 
Thacker read the letter] 
received by him from Dr. Marvin J 
Udy, newly-elected President of The 
Klectrochemical Society, wherein the 
President-elect sent his greetings and 
good wishes for further progress of the 
Section and wrote appreciatively of the 
Bulletin and the activities of the Se 
tion, and the reply sent by him re 
ciprocating the kind sentiments ex 
pressed by Dr. Udy. 

The minutes of the Business Meeting 
held on May 14 were confirmed. 

The Secretary-Treasurer then pre 
sented the Fourth Annual Report 
of the Section covering activities during 
1953-1954, indicating a steady progress 
in the Section’s activities. 

The next item on the agenda, relating 
to the of officers for 1954 
1955, was taken up. The Secretary 
informed the present that 
Dr. T. L. Rama Char, the nominee 
for the Chairmanship, 
that Professor Thacker should continue 
as Chairman for at least 
year. Members present agreed with Dr 


Professor 


election 
members 
was 
another! 


Rama Char’s suggestion and requested 
Thacker to 
Chairmanship for the year. Professor 
Thacker was kind enough to accede to 
the request of the members present. 

The rest of the nominations of the 
nominating committee were adopted 
The Chairman then 
following members as 
elected Officers of the 
1954-1955: 


Chairman 


Professor accept — the 


announced the 
having — been 


Section for 


M. 8. Thacker 
Vice-Chairman—S. Ramaswamy 
Vice-Chairman—B. Narayan Das 
Secretary-Treasurer—S. Krishnanmur 
thy 
Representatives on Council of Local 
Sections: 
L. Charat Ram and K. Rajago)«! 


anxious 
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Th membership dues of the Section 
ior 195 were fixed at Rs.2/8/-. 
Th following were then nominated 
gembers of the various committees 
or the year 1954-1955.—Membershkip 
(ommittee: B. K. R. Prasad and K. 
tajagopal. Bulletin Editorial Commit- 
vw: T. L. Rama Char, Chairman; 
y. Aravamuthan; B. K. R. Prasad; 
| Balachandra, Editor; and M. 8. 
Thacker, S. Ramaswamy, B. Narayan 
pus, and S$. Krishnamurthy, Ex- 
Oficios. Bulletin Advisory Board: R. 3. 
Ramachandran, K. Seshadri, K. Raja- 
opal, A. Joga Rao, L. C. Jariwala, 
pS. Narayana, R. Thyagarajan, and 
M. Dokras. 
With a vote of thanks to the Chair, 
the meeting came to a close. 

S. KrisHNAMURTHY, 

Secretary-Treasurer 


The papers presented at the India 
section symposium on “‘Electroprocess 
Industries” held during November 
053 [announced in ‘J. Electrochem. Soc., 
101, SOC’ (1954)} have been published in 
the Bulletin of the India Section, ECS, 
Vol. 3, No. 2 (1954). | 
T. L. Rama 
Regional Editor, India 


BOOK REVIEWS 


Trrantum AND Trranium ALLoys, by 
John L. Everhart. Published by 
Reinhold Publishing Corporation, 
New York, 1954. 184 pages, $3.00. 
This readable little book, page size 

tin. x 64g in., aims to give the reader a 

selective of the hundreds of 

with titanium and 
titanium alloys that have appeared in 
the recent literature. The 
slanted primarily at the engineer or 
designer interested in the possibilities 
of applying titanium to the solution of 
his problem. The book deals almost 
exclusively with technology and _ is 
divided into ten chapters: 1. Introdue- 

High Purity Titanium; 3. 

Properties of Commercial Titanium; 

1. Properties of Commercial Titanium 
\lloys; 5. Heat Treatment; 6. Forming 

int Fabricating; 7. Joining; 8. Ma- 

chining and Grinding; 9. Cleaning and 

Finishing; 10. Applications. At the end 

of each chapter pertinent references are 

given. The typography of the book is 
good, 

The reviewer thinks that the ap- 
pesrance of this brochure at this time 


review 


papers dealing 


book is 


tion; 2. 


CURRENT AFFAIRS 


is opportune and that it will be wel- 
comed by persons of widely different 
interests in the Cinderella metal. 

Kk. ScHUMACHER 


Tue INSULATION OF ELECTRICAL EQuip- 
MENT. Edited by Willis Jackson. 
Published by John Wiley & Sons, 
Inc., New York, 1954. 336 pages, 
7.75. 

This is a very good textbook for the 
engineer or scientist who has an interest 
in electrical insulation. The editor and 
contributors are authorities in the 
field. There are several chapters on the 
fundamental nature and requirements 
of electrical insulation which, though 
brief, present the basis upon which 
research and development are founded. 
The sections on application of insula- 
tion include both power and communica- 
tion equipment. These 
confined to British practice. However, 
practices and developments here and 
abroad in this field seem to be suffi- 
ciently similar so that the value of these 
chapters to the American engineer is 
not materially altered. 


sections are 


W. MecManon 


MEETINGS OF OTHER 
ORGANIZATIONS 


10th ANNUAL NATIONAL ELECTRONICS 
ConFERENCE, Hotel Sherman, Chi- 
cago, Oct. 4-6. For information write: 
Karl Kramer, Executive Secretary, 
852 KE. 83rd St., Chicago 19, TIL. 


Armour Research FOUNDATION OF 
ILuinots INsrirure oF TECHNOLOGY 
will hold a symposium on_ light 
microscopy on Oct. 11-13, followed 
by a symposium on electron micros- 

sponsored by the Electron 

Microscope Society of America on 

Oct. 14-16, at the Moraine Hotel, 

Highland Park, 

scheduled in photomicrography, ultra- 

violet and infrared microscopy, fusion 
methods in analysis, phase micros- 
copy, and x-ray and ion microscopy. 


copy 


Sessions are 


AMERICAN CHEMICAL Socipry, Chicago 
Section, Sth National Chemical Ex- 
position, Colosseum, Chicago, Oct. 
12-15. For information Write: A. T. 
Winstead, 1155 16th St., N.W., Wash- 
ington 6, D.C. 


NATIONAL ASSOCIATION OF CORROSION 
ENGINEERS, South Central Region 


TWELFTH ANNUAL 
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Conference, Adolphus Hotel, Dallas, 
Oct. 14-15. For information write. 
H. L. Bilhartz, Regional Chairman, 
P. O. Box 2819, Dallas, Texas. 


PirrspurGH Dir- 
FRACTION CONFERENCE, Mellon Insti- 
tute, Pittsburgh, Pa., Nov. 3-5; joint 
meeting with the American Crystallo- 
graphic Association. For a copy of 
the preliminary program when availa- 
ble, write to Dr. P. K. Koh, Alleghe- 
ny Ludlum Research Laboratories, 
Alabama Avenue, Brachenridge, Pa. 


NATIONAL ASSOCIATION OF CORROSION 
ENGINEERS, Fourth Annual Confer- 
ence of Western Region, Hotel 
Biltmore, Los Angeles, Nov. 18-19. 
The conference will follow a 3-day 
NACE-sponsored short course at the 
University of 
Angeles. 


California at Los 


THIRD SALON DE LA CHIMIE ET DES 
Mariztres Puastiques, Paris, Dee. 
3-12. 


Secrion, NATIONAL Associa- 
TION OF CORROSION ENGINEERS, 
Sixth Annual Corrosion Short Course 
for Pipeliners, Mayo Hotel, Feb. 16 
IS, 1955. 


Sociére pe Puysique, Paris, 
May 3l-June 3, 1955. Theme of 
meeting will be Chemical Actions of 
Ionizing Radiations on Liquids. 
Titles of papers to be presented 
should be received by Dee. 15 and 
manuscripts submitted before Feb. 
28, 1955, so that copies can be dis- 
tributed in advance. For information 
write: G. Emschwiller, Ecole Su- 
perieure de Physique et de Chimie, 
10, rue Vauquelin, Paris V°, France. 


PERSONALS 


returned to 
four-month tour in 
He visited alkali-chlorine 
and other electrolytic plants in con 
nection with the development plans of 
the Mettur Chemical and Industrial 
Corporation, Mettur Dam. 


S. Ramaswamy has 
India after a 
Germany. 


J. BaLAcHANDRA, of India, left for 
the United States in September for 
advanced technical training in the 
University of Wisconsin, Madison, 
under the Technical Cooperation Mis- 
sion of the U.S. A. 
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M. 8S. Tuacker, of the Indian 
Institute of Science, Bangalore, re- 
cently returned to India after a six- 
week tour in France, England, Ger- 
many, and Switzerland. He attended 
three meetings in France: Research 
Committee, UNESCO; Committee, In- 
ternational Electrotechnical Com*his- 
sion; and Conference Internationale des 
Grands Resaux Electriques, of which 
he is the Chairman of the Indian 
National Committee. He has proceeded 
to Rio de Janeiro, Brazil, for the World 
Power Conference, where he will 
represent the Government of India 
and the UNESCO and will be the leader 
of the Indian Delegation. 

S. KrisHnamurtay has been desig- 
nated Chief Chemist, Indian Telephone 
Industries Ltd., Bangalore 


N. B. formerly with 
M/s Tata Chemicals, Mithapur, has 
been appointed as Probationery Execu- 
tive Trainee in M/s Burmah-Shell 
Refineries, Bombay. He is now in 
England undergoing training in the 
Burmah-Shell Refineries at Shell Haven, 
Essex. 


B. Narayan Das, formerly with the 
University of Bombay, has joined the 
Delhi Polytechnic, Government of 
India, Delhi, as Head of the Depart- 
ment of Applied Science. 


T. L. Rama Cuar left for the United 
States in September for advanced 
technical training in the Illinois Insti- 
tute of Technology, Chicago, under the 
Technical Cooperation Mission of the 
U.S. A. 


topert S. Artes, New York con- 
sulting engineer and Adjunct Professor 
of Chemical Engineering at the Poly- 
technic Institute of Brooklyn, was the 
appointed Amer!..n Delegate to the 
convention of the Pan American 
Federation of Engineering Societies in 
Sao Paulo, Brazil, August 2-6. Dr. 
Aries represented the American Society 
of Mechanical Engineers and was also 
a delegate of the Engineering Joint 
Council. 


Joun Rewner, Jr., research chemist 
in the Esso Laboratories of the Stand- 
ard Oil Development Company, Linden, 
N. J., served as chairman of the Section 
on Elastomers at the Gordon Research 
Conference held August 2-6 at Colby 
College, New London, N. H. Dr. 
Rehner was in charge of organizing 
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the program and arranging for speakers, 
and served as moderator during the 
presentation of papers pertaining to 
synthetic rubbers and other elastic- 
type materials. 


Perer J. Luccuest has been ap- 
pointed chemistry instructor at the 
Illinois Institute of Technology, Chi- 
‘ago. He was formerly an instructor at 
New York University and Adelphi 
College. 


R. Hazetwoop, on a leave 
of absence from his position as Re- 
search Chemist with the Line Material 
Company, South Milwaukee, Wis., is 
studying for a Ph.D. at the Donner 
Laboratory, University of California, 
Berkeley, on a National Science Foun- 
dation Fellowship. 


LETTER TO THE 
EDITOR 


The Oxidation Free Energy per 
Faraday of an Electrode 


Dear Sir: 

The recent note by W. M. Latimer! 
in reply to a criticism by J. O’M. Bock- 
ris? points up again the unfortunate 
misunderstanding which divides the 
world of chemists on the choice of sign 
of the electrode potentials. Latimer cor- 
rectly states that, given the sponta- 
neous cell reaction 


Zn + 2H*+ = Zn** + H, (1) 


to which the positive potential value 
E° = +0.76 v is assigned, in conform- 
ity with the thermodynamic equation 


AF° = —nFE° (11) 


there is only one choice possible for the 
potential E° of the half reaction 


Zn = Zn*++2e- E°=+0.76v (IID 
if the choice is made 
2e- + 2H+ = EY = 0.00v (IV) 


We then also have 


Zn*++ +2e- = Zn E° = -—0.76v (V) 


Latimer’ does not bring out the ex- 
perimental fact that zine is the nega- 
tive terminal of a standard zine-hydro- 


1W.M. Latimer, J. Am. Chem. Soc., 
76, 1200 (1954). 

2J. O'M. Bocxris, T'rans. 
Soc., 49, 1506 (1953). 


iraday 


Octob: 195 


gen cell. Suppose such a cell ¢0), nected 
by two leads of the same kind ©: met, 
to,’ and in balance with, a pote:tione. 
ter. The electrical potential wit\\in ¢), 
lead connected to the zine electrode jg 
—0.76 v if the value 0.00 v is assigned 
to the electrical potential of the Jeaq 
connected to the hydrogen electrode 


The potentiometer can be thrown out 


of balance by an infinitesimal amount. 
and an infinitesimal current caused t, 
flow in the direction of reaction (I[]) or 
of reaction (V), without altering the 
electrical potential of the lead con 
nected to the zine electrode by more 


than an infinitesimal amount from thell 


value —0.76 v. 

The above experimental fact 
counts for the practice followed by the 
school represented by J. O’'M. Bockris: 
of assigning the value —0.76 vy to the 


standard potential of the zine electrodell 


regardless of the direction in which an 
infinitesimal current flows. The two 
conventions use the term potential in a 
different sense, as pointed out by J. J 
Lingane.* 

A reconciliation between these tw: 
conflicting points of view is possible 
without sacrificing the well established 
thermodynamic conventions of G. N 


Lewis and M. Randall,® by emphasizing J 


the concept introduced by these authors 
of the free energy of an electrode reaction 
(per equivalent). * or the standard zin 
electrode, this reaction is 


16 Zn = 1, Zn** +e. (VI 


The free energy change of reaction 
(VI) is 


AF® = (—1)F(+0.76 v) 


= —0(.76 Faraday \ 


and the standard oxidation free energy 
per Faraday of the zine electrode is 


AF°/nF = —O.76 (VII 


a number which agrees in magnitude 
and in sign with the electrical 1: tentia! 
of the lead connected to the zine elec 
trode when the standard zinc-hydrogen 
cell is in balance with a potentiometer, 
and the value 0.00 v is assigned to the 
potential of another lead of the same 


3J. Wittarp Gisss, Collected 
Works of J. Willard Gibbs, Volume | 
Thermodynamics,”’ pp. 332 and 42%, 
Longmans Green & Co., New York 
(1928). 

‘J. J. Lingane, “Electroanalytical 
Chemistry,”’ pp. 32, 181ff, Interscience 
Publishers, Ine., New York (1955). 

5G. N. Lewis anp M. Ranp 


MeGraw-Hill Book 
Co., Ine., New York (1923). 
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kind of metal’ connected to the hydro- 
yen electrode, 

In Table I, I have copied Table VII 
on page 434 of Lewis and Randall’s 
york, With the addition of one single 
coluuan, in which the values given by 


TABLE I. Free energy of electrode reac- 
tions at 25°C (per equivalent) 


Reaction AF 
volls 
Li = Lit + —68248 —2.9578 
Rb + « —67473 —2.9242 
K Kr + ¢ —67431 —2.9224 
Na Na* + —§2588 —2.7125 
ly Zn bg Za** + —17492 —0. 758! 
ly Fe Le Fe** + —10175 —0. 4410 
be Cd** + 


—9174 —0.3976 
—7760 —0.3363 
—3138 —0. 1360 


Sar 
bo Pb bo +e —2815 |—0. 1220 
Fe by Fe + ¢ —1040 —0.0451 
bo He H* +e 0 0.0000 
Cu Cu 7956 «(0.3448 
Hg leo Hg +e 18427 0.7986 
Ag Ag’ + 18444 0.7993 
S = by S (rhomb.) + —11700 —0. 507 
= 4 H,O + ¢ 9175 (0.3976 
I- = I,(e) + 12361 0.5357 
= 42 Br,(l) + « 24595 1.0659 
Cl = 46 CLig) + 31367 1.3594 


these authors in calories per equivalent 
are converted to Faraday-volts per 
Faraday, or simply to volts. [The con- 
version factor used, 23074 calories = 
| Faraday-volt, is the one accepted by 
Lewis and Randall, and differs slightly 
from the best modern values: 23063 
chemical seale of atomie weights), 
23069 (physical seale)®.| The values 
quoted in Table I are taken from Lewis 
and Randall without modification and 
may differ somewhat from those ac- 
cepted today.’ 

These examples suffice to show that a 
tabulation of standard oxidation free 
energies per Faraday of the electrodes, 
as prepared by Lewis and Randall, 
vields a series of values in volts that 
would satisfy the school of J. O'M. 
Boekris. 

Anprét J. peBirHuNe 
Department of Chemistry 
Boston College 

Chestnut Hill, Mass. 


*J.W.M. DuMonpb ann E. R. Conen, 
Rev. Mod. Physics, 20, 106 (1948). 

Latimer, “Oxidation Poten- 
tials,’ Prentice Hall, Ine., New York 
(1952). 
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RECENT PATENTS 


Selected by Fred. W. Dodson, 
Chairman of the Patent Committee, 
from the Official Gazette. 


July 6, 1954 


Hahn, R. 1., 2,683,099, Method and 
Apparatus for Metal Coating Tubing 

Coolidge, R. 8., 2,683,102, Electrolyte 
for Alkaline Storage Batteries 

Greig, H. G., 2,683,111, Electrical 
Recording 

Reindl, H. J., and Prance, 8S. R., 
2,683,112, Method of Electroplating 

Prance, S. R., and Reindl, H. J., 
2,683,113, Method of Finishing Ice 
Trays 

Little, J. D., 2,683,114, Electrodeposi- 
tion of Antimony 

Du Rose, A. H., and Willson, K. 8., 
2,683,115, Electrodeposition of Nickel 

Zdansky, E. A., 2,683,116, Method for 
Starting Multicellular Pressure Elec- 
trolyzers 

Salauze, J., 2,683,181, Negative Electric 
Plates for Alkaline Accumulators 
and Methods for Making Same 

Salauze, J., 2,683,182, Negative Elec- 
trode for Alkaline Storage Batteries 
and Method of Manufacturing the 
Same 

Hole, G. F., 2,683,183, Negative Plate 
Paste for Storage Batteries 

Boswell, T. L., 2,683,184, Art of 
Electrical Energy Producing Cells 


July 13, 1954 


Perlman, D., 2,683,670, Metallizing 
Composition for Electrode Structures 

Findlay, J. H., and Kn les, D. D., 
2,683,671, Low Primary and Sec- 
ondary Electron Emission Surface 

Matsukawa, T., 2,683,686, Method of 
Manufacturing Copper-Lead Alluy 
Coated Graphite Powder 

Wick, R. M., 2,683,687, Anodically 
Polishing Zine Surfaces 

Tramm, H., Geiser, N., and Puschhof, 
S., 2,683,688, Preparation of Alkyl 
Monochlorides 

Nicholls, H. J., 2,683,689, Apparatus 
for Treating Granular Material 
Through Action of Electrostatic 
Corona 

Celmer, P. R., Jr., 2,683,693, Zine- 
Magnesium Oxide Luminescent Ma- 
terials 


July 20, 1954 


Urban, 8S. F., 2,684,297, Process for 
Melting Highly Reactive Metals 
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Passal, F., 2,684,327, Bright Nickel 
Plating 

Matthews, C. F., and Sawyer, J. C., 
2,684,328, Treatment of Silver to 
Inhibit Tarnishing 

Rouy, A. L. M. A., 2,684,329, Method 
and Apparatus for Promoting Chem- 
ical Reaction 

Rohrback, G. H., McCloud, D. M., 
and Scott, W. R., 2,684,332, Cor- 
rosion Inhibitor 

Rohrback, G. H., McCloud, D. M., 
and Scott, W. R., 2,684,333, Cor- 
rosion Inhibiting Composition 

Moore, W. E., 2,684,392, Electric 
Furnace and Smoke and Fume 
Take-Off Therefor 

Halm, E., and von der Bey, W., 
2,684,393, Furnace for the Electro- 
thermic Production of Carbon Disul- 
fide 


Chubb, M. F., 2,684,395, Electric 
Battery 

Barrett, E. L., 2,684,396, Battery 
Plate 


Gottschall, H. A., 2,684,397, Battery 
and Method of Making Same 

Mager, E. L., and Lowry, E. F., 
2,684,450, Electroluminescent Lamp 

Chubb, M. F., 2,684,481, Method of 
Making Electric Batteries 


July 27, 1954 


Westbrook, L. R., and Roehl, E. J., 
2,684,937, Brass Plating 

Mantzell, E., 2,684,938, 
Measuring the pH 

Geese, C. F., 2,684,939, Apparatus for 
Plating Chromium 

Rudge, A. J., Hill, H., and Howell, 
W. N., 2,684,940, Apparatus for the 
Electrolytic Production of Fluorine 

Wilburn, N. T., 2,684,988, Deferred 
Action Pile Type Battery 

Wilburn, N. T., 2,684,989, Zine- 
Silver Peroxide Dunk-Pile Battery 

Rappaport, P. J., 2,684,990, Battery 
Design for Guided Missiles 

Marks, C. A., 2,684,991, Terminal 
Connection for Lead Storage Bat- 
teries and Method and Apparatus for 
Forming the Same 

Ellis, G. B., 2,684,992, Method of 
Processing Battery Depolarizers 

Root, E., HI, 2,685,025, Electrolytic 
Device 


Device for 


Mention the Journal 


When making purchases from 
our advertisers, please be sure to 
mention that you saw the ad in 
the JouRNAL. 
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TECHNICAL CERAMICS 


If your requirements call 
for materials which must withstand high 
temperatures, electrical stresses, or the 
corrosive action of chemicals, one of the 
many AlSiMag ceramic compositions may be 
the answer to your problem « If you also 
need accurately formed shapes, to your 
own design, which must withstand thermal 
and mechanical stresses, then it will pay 
you to contact AlSiMag Headquarters, the 
American Lava Corporation, to discuss your 
technical problems on a confidential basis. 


AMERICAN LAVA CORPORATION 


A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY 
53 RO YEAR OF CERAMIC LEADERSHIP 
CHATTANOOGA 5, TENNESSEE 


BRANCH OFFICES IN: Newark, N. J., Syracuse, N. Y., 
Cleveland, O., Cambridge, Mass., Philadelphia, 
Penn., St. Lovis, Mo., Chicago, ill., Dalla:, Tex., Los 
Angeles, Cal., Pittsburgh, Penn., South San Francisco, 
Cal. 


Here’s a **Q”’ on... 


With PQ® Silicate (reacted with an acidic 
chemical) as a coagulant aid, your water 
treating equipment delivers clearer, spar- 
kling water. The activated silica sol pro- 
duces large, strong floc which enmeshes 
suspended materials and settles rapidly. 

PQ’s Activated Silica Sol Processes are 
equally effective and economical for treat- 
ing waste waters. Ask for helpful file, 
“Soluble Silicates for Coagulation and 
Corrosion Control.” 


PHILADELPHIA QUARTZ CO. 
1156 Public Ledger Bldg., Phila. 6, Pa. 


PQ Silicates of Soda 
METSO® DETERGENTS 
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| Future Meetings «{ 
_ The Electrochemical ciety 
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Cincinnati, May 1 to 5, 1055 
Headquarters at the Sheraton. 
Gibson Hotel 
Sessions probably will he 
scheduled on 
Electric Insulation, Electronic, 
Electro-Organic Chemistry, 
Electrothermics and Metallurgy, 
Industrial Electrolyties, 
Theoretical Electrochemistry 


Pittsburgh, October 9 to 13, 1955 
Headquarters at the William 
Penn Hotel 


San Francisco, Spring 1956 


Cleveland, Fall 1956 


LITERATURE 
FROM INDUSTRY 


Microwave Gas Conrron 
Descriptive folder is available on mic 
wave gas control tubes which provid 
electronic control of microwave propag 
tion in ways that are impossible wit 
more conventional devices. Roger Whit 
Electron Devices, Inc. 


No. 1200. Folder 
been published on the ACP metal-pr 
tective process that enhances alum 
num’s natural corrosion-resistance and 
vastly improves its paint bondi 
properties. Illustrations are given of 
sults of tests, process, and flow sheet and 
equipment specifications for immersion 
process, in addition to characteristics 0! 
the “‘Alodine”’ No. 1200 coating. Amer 
can Chemical Paint Co. p24 


PortTaBLeE Conpt' 
tivity Inpicators. Complete informs 
tion about L&N Portable Indicators fo" 
electrolytic conductivity measureien's 
in both piant and laboratory is no 
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rj. 101, No. 10 


wailab’ in a 4-page data sheet which 
the use of these indicators for 


asuring the purity of condensate 


other solutions, sugar ash, 
od th conductivity of soil and soil 
iets. Photographs and circuit dia- 
4s illustrate the design and operating 
Ltures of each instrument. Specifica- 
‘os for both the indicators and recom- 
ded conductivity cells are con- 
siently listed. Leeds & Northrup Co. 

P-242 


ELeCTROPHORESIS 
tails of a new Paper Electrophoresis 
stem including all instrumentation 
a standardized operating procedure 

described in a new Spinco folder. 
The equipment is illustrated both in an 
erating group and in closeup to show 
wial features. A detailed description 

list of specifications are included to 


CURRENT AFFAIRS 


cover the Durrum-type vertical elec- 
trophoresis cell; the Duostat auto- 
matically-regulated, constant-current / 
constant-voltage power supply; and 
the Spinco Analytrol recorder-integrater 
which automatically measures and 
records relative concentration of sepa- 
rated components. Specialized Instru- 
ments Corp. P-243 


“CustomM-Mape GLASSWARE BY 
CorntnG.”’ Scientists who require spe- 
cially designed laboratory apparatus 
may now select custom-made items 
from a new catalogue, CA-1, which 
includes more than 2600 pieces of 
special apparatus, many of which 
have never before been listed formally. 
The publication lists items found to be 
in greatest demand as indicated by 
repeat orders received during the past 
30 years. Detailed description of each 
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piece includes an illustration, code 
number, size, and price. Also listed are 
modifications of some of the standard 
items of Pyrex Brand Laboratory 
Glassware contained in Catalogue LP-34. 
The catalogue will be sent free to 
persons writing on company letterhead. 
Corning Glass Works. P-244 


“THe Laporatory,” Vol. 23, No. 5, 
contains the feature article “It’s Only 
Money” which describes the develop- 
ment in Washington of the first ‘“non- 
offsetting’ green and black inks for 
U. S. money. The 32-page illustrated 
issue includes a variety of other develop- 
ments in laboratory instrumentation 
and technique, including a new paper- 
electrophoresis apparatus, and a new 
sound film on “Teckniques of Gravi- 
metric Analysis” from the University 
of Illinois. Fisher Scientific Co. P-245 


THE 
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Meacer® Resistance 
Testers. Illustrated bulletin contains 
information and application data on 
two new high range ‘“Megger’’ Insula- 
tion Resistance Testers, rectifier-oper- 
ated. The ‘“Megger’’ Insulation Tester 
is a high-range, direct-reading ohmmeter 
for measuring electrical insulation re- 
sistance. James G. Biddle Co. P-246 


NEW PRODUCTS 


30-Ampe Recririer. A 30-amp (0-8 
volts) rectifier, designed primarily for 
the electroplating business, but so 
versatile that it can be used to charge 
batteries (up to 20 amps), has been 
placed on the market. Useful, too, in 
commercial laboratories and in the 
physics and electrical laboratories of 
secondary schools, colleges, and trade 
and shop schools. The unit is housed in 
a gray, hammerloid finished, sheet steel 
‘abinet, 11 in. by 7 in., and only 17 in. 
tall. Llectronic Rectifier Co. N-114 


ELecrronic CONTROLLED LABORA- 
TORY Srirrer. The Ace 3650 adjustable 
speed stirrer is a series wound d-c ball 
bearing gear head motor, with the 
direct drive and gear drive shafts both 
extended and useable. The motor is 
driven by a phase shift thyratron tube 
controlled re«tifier, which converts 
the alternating current of the mains to 
direct current. The field and armature 
of the motor are fed by two-2050 
rectifier tubes. The motor is 4s h.p. 
fully supplies adequate 
power at low speeds and does not tend 
to heat up at low voltage. Ace Glass 
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Spray Wasner. The new Series 30, 
Standard Unit, Monorail-Type Spray 
Washer is the first washer that can be 
used as a single unit or combined on 
the premises into a multi-stage washer 
to suit the needs of the user without 
expensive alterations or assembly prob- 
lems. The tanks themselves are con- 
structed of 446 steel plate with rein- 
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forced bottoms and hold 600 to 1000 
gallons of solution. Spray nozzles are 
mounted on swing-ells and are adjust- 
able for most effective contour spraying 
of any surface. Pumps and motors are 
located away from the aisle space. 
Kither steam or gas may be used for 
heating the solution. The washer is 
designed for use of phosphate coatings 
of the iron-phosphate type. Detrex 
Corp. N-116 


ELECTROANALYsSIS APPARATUS. New 
Single Position Electro-analyzer has 
been desigred to provide many features 
of the conventional, multi-spindle in- 
strument for the laboratory which 
performs a limited number of deter- 
minations. Procedures requiring the 
use of a rotating anode as well as those 
employing stationery electrodes can be 
accomplished with this unit. Actually 
the analyzer is an assembly of four 
independent elements, a 3-speed stirrer, 
heavy-duty support, d-c power supply, 
and an electrode holder and cell support. 
Eberbach Corp. N-117 


Super Fiexarrame. Fisher extends 
Flexaframe principle to sturdy floor 
model, called the Super Flexaframe, 
which provides a total of 24 square feet 
of adjustable and interchangeable sup- 
port space in a stable 6-by-4-ft frame 
that stands on two broad cast-iron 
bases. In addition to this firm “‘ground- 
ing,” the unit has a low center of 
gravity. It can be moved with ease. 
For permanent installations, simply 
bolt to the floor or wall. Fisher Scientific 
Co. N-11S 


Burret, “H” Mopet Tuspe Fur- 
naces. New model high temperature 
electric tube furnaces, available for 
one, two, and four tubes, have been 
announced. Recommended use is for 
high temperature combustion in the 
determinations of carbons or sulfurs in 
ferrous and nonferrous metals. Con- 
struction is of heavy gauge steel, 
finished in gray hammertone. Tube 
holders are built in. All electrical con- 
nections are enclosed. Like all Burreli 
tube furnaces, the “H’’ Models open 
from the front for ease of inspection, 
parts replacement, and servicing when 
necessary. Burrell Corp. N-119 


Avromatic§ 
LaToR. The type 1570-A Automatic 
Voltage Regulator has a 6-kva capacity, 
0.25% accuracy, an efficiency of 98%, 
excellent transient response, and no 
power-factor restrictions or wave-form 
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distortion. Models are available fo: 
both 115 and 230 volts in three types 
of mounting: metal cabinet for bench 
use, metal cabinet with relay-rack 
fittings, and metal box for wall or 
switchboard mounting. The Type 1570 
A is well suited for use in electrical 
electronic, and photographic labora 
tories, and similar applications wher 
constant line voltage is essential fo: 
accurate and repeatable work. Genera! 
Radio Co. N-120 


EMPLOYMENT 
SITUATIONS 


Please address replies to box shown, 
% The Electrochemical Society, Inc., 
216 W. 102nd St., New York 25, N. Y. 


Positions Available 


Basic Researcs (full time) in field 
of polarization behavior of metals in 
dilute solutions. Trainiag required: 
Ph.D. in physical chemistry or electro- 
chemistry or equivalent in 
experience. Research and development 
laboratory located in Chicago area. 
Salary open. Reply to Box A-256. 


research 


Basic Researcn in kinetics and 
mechanisms of aqueous corrosion. Good 
opportunity to devote essentially {ull 
time to laboratory investigations. 
Bachelor’s or Master’s degree plus 
some experience in corrosion or re:- 
tion kinetics. Research and develop- 
ment laboratory located in Chicazo 
area. Salary open. Reply to Box A-2)?. 
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